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ABSTRACT
Primary bone and soft-tissue tumors may present by
mimicking common sports injuries. Their diagnosis
is contingent on maintaining a broad differential.
We report a case of a 20-year-old male athlete who
sustained a twisting injury to his planted right knee
while playing college lacrosse. He was unable to bear
weight or fully extend his knee. The team’s orthopaedic
surgeon was concerned for a locked knee secondary
to a possible flipped meniscal tear. Radiographs and
magnetic resonance imaging were performed that
led to the discovery of an expansile, sclerotic lesion
arising from the posteromedial aspect of the distal
femur. Biopsy of the lesion showed an intracortical
osteosarcoma. The patient underwent curative kneesparing en bloc resection with an intercalary allograft
and reconstruction of the medial collateral ligament. At
2 years postoperatively, the patient returned to play, but
not at the previous level.
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INTRODUCTION
Early and accurate diagnosis of primary bone tumors in
young and healthy patients can be difficult. Symptoms
of primary bone tumors often present insidiously
and may overlap with those of an overuse or sportsrelated injury.1 A missed or delayed diagnosis can have
devastating limb- and life-threatening consequences,
especially if an inappropriate or invasive procedure is
carried out as part of the diagnostic work-up.2 Thus
a comprehensive history and physical examination is
warranted in all patients, regardless of how clear the
initial diagnosis may seem. We describe the case of
a Division I National Collegiate Athletic Association
(NCAA) lacrosse player who sustained an injury during
practice, and whose initial diagnosis was focused on
sports-related pathology. The purpose of this case
report is to emphasize the overlapping demographics
and symptomatology of sports-related injuries and
primary bone tumors, particularly around the knee,
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and to bring awareness of salient features that can be
crucial in differentiating between the two.

CASE REPORT
A 20-year-old healthy man, with no significant past
medical history, was participating in a Division I lacrosse
practice when he sustained a twisting injury to his right
knee while defending another player. He had immediate
pain on the medial aspect of his knee and was unable to
bear weight. Shortly after practice, he was evaluated in
the athletic training room by a certified athletic trainer
and fellowship-trained, sports-medicine orthopaedic
surgeon. On initial examination, the patient was
found to have localized medial joint line tenderness,
a mild effusion, a 20° extensor lag, and an inability to
tolerate flexion beyond 50°. Anterior cruciate ligament,
posterior cruciate ligament, medial collateral ligament
(MCL), and lateral collateral ligament testing showed
stable and firm endpoints. The patient did report pain
with MCL valgus stress testing and was unable to
tolerate a McMurray test. Based on these symptoms and
the situation in which the injury occurred, the suspected
diagnosis was a locked knee secondary to an entrapped
medial meniscus tear blocking full extension.
Urgent radiographic and magnetic resonance imaging
(MRI) evaluations were obtained (Figures 1 and 2).
Although the menisci appeared healthy and intact,
an expansile, eccentric lesion in the posteromedial
portion of the distal femur was identified. The lesion
demonstrated several benign radiographic features,
including a sclerotic and narrow zone of transition that
did not cross the physis. However, there were more
aggressive features, including an area of transcortical
extension and central enhancement of the tumor.
The tumor was adjacent to, but did not involve, the
neurovascular bundle traversing the popliteal fossa.
Coincidentally, the patient was also noted to have benign
and fibrous cortical defects in the proximal fibula.
Consultation with an orthopaedic oncologist was
made and the patient was seen the next day, less than
one week after the original injury. At this visit, the

Figure 1. Anteroposterior and lateral radiographs of the right knee. An 8 x 3.3 cm expansile,
eccentrically located sclerotic lesion in the posteromedial aspect of the distal femoral metaphysis.
The lesion does not cross the physis and does not have any appreciable matrix mineralization.
Note, there are benign fibrous cortical defects involving the proximal fibula.

Figure 2. Anteroposterior and lateral T2 and axial fat saturated magnetic resonance imaging slices showing a
heterogeneous, hyperintense lesion in the distal femoral metaphysis with transcortical soft-tissue extension
patient’s pain had largely resolved, and he had regained
full extension. Additional history revealed that the
patient had been having episodic, activity-related knee
pain for the last year that improved with rest. He did not
report any pain that woke him up or worsening pain at
night. However, he did report progressive difficulty with
activities of deep flexion, including getting into and
out of a low car. Biopsy of the lesion was performed
and sent to multiple centers for interpretation. The final
diagnosis after full work-up was that of a nonmetastatic,
low-grade intracortical osteosarcoma.
The patient was referred to a large regional cancer
center where he ultimately underwent a knee-sparing
en bloc resection with an intercalary allograft (Figure
3). The resection was performed through a medial
approach and involved meticulous soft-tissue dissection
to avoid violating the tumor margins. Hemicortical
en bloc resection of the tumor was performed using
computed tomography-based computer guidance and

an intraoperative O-arm. The distal extent of the tumor
was proximal to the physis, and it was adequately
resected in a manner that spared the femoral condyles.
An identical set of cuts were then performed on a
freshly frozen osteoarticular allograft, which was further
sculpted to fit the defect and secured in place with a
large locking plate (Figure 4). The medial epicondyle,
and thus the origin of the MCL, was partially transected
during the resection. The remaining intact portion of
the patient’s MCL was then imbricated with an allograft.
Postoperative pathology on the specimen
was interpreted as being an intermediate grade
osteosarcoma. Thus the patient received six cycles of
adjuvant chemotherapy with cisplatin and doxorubicin.
Immediately after the procedure, the patient was
touchdown weight bearing on the operative leg.
This was gradually progressed, and by 7 months
postoperatively he was full weight bearing. No formal
postoperative protocol was utilized.
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Figure 3. Anteroposterior and lateral radiographs taken
approximately 2 years after the joint-sparing en bloc
tumor resection and reconstruction with an intercalary
allograft. There has been radiographic union at the host
and allograft interface.
Roughly 1 year following the procedure, the patient
began to lose his knee range of motion, but he did not
have any evidence of tumor recurrence. He underwent
an open exploration with allograft trimming, quadriceps
adhesion takedown, and knee manipulation. Following
this, he underwent extensive physical therapy and
strength training with the hopes of returning to lacrosse.
The patient’s rehabilitation focused initially on knee
range of motion, with subsequent therapy targeted at
functional leg strengthening for the high conditioning
demands needed for play. Approximately 2 years from
the date of diagnosis, the patient returned to lacrosse
and was able to participate in light competition.
However, the patient did not return to his preoperative
level of play. The disease had not recurred at the time
of his last clinical follow-up, which was roughly 4 years
from the date of the procedure.

DISCUSSION
Osteosarcoma is uncommon in the United States,
with approximately 500 cases diagnosed in children
and young adults annually.3 This condition also makes
up a small fraction of all knee tumors.4 The two most
common malignant knee tumors are osteosarcoma and
Ewing’s sarcoma. Most tumors around a young athlete’s
knee are benign, with the majority of symptomatic
lesions being an osteochondroma, osteoid osteoma,
aneurysmal bone cyst, or nonossifying fibroma.5 The
knee is one of the most frequently imaged structures in
the body, and many benign and malignant lesions are
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Figure 4. Using computed tomography-based
navigation, the tumor was resected en bloc. A
fresh osteoarticular allograft was then sculpted
to match the defect and secured in place with a
locking plate.
found incidentally through work-up of nononcologic
pathology, including fractures, degenerative conditions,
and sports-related injuries. In these instances, the
nononcologic diagnosis can arise independently as
a result of the tumor or as a misdiagnosis; however,
the bone lesion is the true causative agent.6 In their
review of over 650 knee tumors, Muscolo et al1 found
that 3.7% of the tumors were treated with an intraarticular procedure owing to being misdiagnosed as a
sports injury. In 60% (15/25) of these cases, definitive
oncologic surgical treatment was altered.1
For both sports-related injuries and bone tumors, the
most common concern is pain. Pain-related symptoms
that should raise suspicion include pain at rest, pain at
night, and pain that does not follow the typical recovery
of what otherwise would be expected from the initial
diagnosis.7 Additionally, prodromal symptoms can help
differentiate between tumor pain and injury-related
pain when both may be present. In this case, the patient
had been having episodic knee pain and mechanical
symptoms for nearly 1 year before the acute injury.
Differentiating between benign and malignant
pathology may ultimately require a histologic diagnosis,

but that consideration requires the recognition that
not all knee pain is actually knee pain. Furthermore,
nononcologic orthopaedists will almost assuredly
encounter osseous lesions in their work-up of acute and
chronic conditions. Although many of these lesions are
ultimately benign, it is through this pathway that many
patients with aggressive and life-threatening neoplasms
get the care they need.
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